Newly identified antiatherosclerotic activity of methotrexate and adalimumab: complementary effects on lipoprotein function and macrophage cholesterol metabolism.
Rheumatoid arthritis (RA) is associated with accelerated atherosclerosis. The reduction in cardiovascular risk that is induced by methotrexate (MTX) and anti-tumor necrosis factor α agents in RA is considered secondary to their anti-inflammatory action, but their effects on serum lipoprotein function and foam cell formation are unknown. The reduced capacity of high-density lipoprotein (HDL) to promote cell cholesterol efflux and the increased serum cell cholesterol-loading capacity (CLC) demonstrated in RA may contribute to foam cell development. The aim of this study was to investigate the influence of MTX and adalimumab treatment on serum cholesterol efflux capacity (CEC) and CLC in RA patients and to study the in vitro effects of the two drugs on macrophage cholesterol handling. Sera from RA patients treated with MTX (n = 34) or with adalimumab and MTX (n = 22) obtained before treatment, after 6 weeks of treatment, and after 6 months of treatment were analyzed for CEC and CLC by radioisotopic and fluorometric techniques, respectively. The influence of MTX and adalimumab on macrophage cholesterol efflux and uptake was evaluated in vitro using human THP-1-derived macrophages. MTX treatment was associated with increases in serum HDL, low-density lipoprotein, and total cholesterol levels and with ATP-binding cassette G1-mediated and scavenger receptor class B type I (SR-BI)-mediated increases in CEC; MTX treatment was not associated with modifications in CLC. Adalimumab treatment was associated with increases in serum HDL levels, a transient increase in SR-BI-mediated CEC, a transient decrease in ATP-binding cassette A1-mediated CEC, and a significant reduction in CLC; in addition, adalimumab reduced macrophage cholesterol uptake in vitro. Antiatherosclerotic activity associated with MTX and adalimumab may be mediated by beneficial and complementary effects on lipoprotein functions and on macrophage cholesterol handling. As a whole, these mechanisms may oppose foam cell formation.